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Human Cerebrovasodilator E f f e c t s  of "Pure" Hypoxia. 

The completion of t he  cu r ren t  phase of the  inves t iga t ion  of the responses 

of the  ce reb ra l  c i r c u l a t i o n  (CBF) t o  "pure" (eucapnic) hypoxia, begun during the 

period covered by the  last progress  repor t ,  has been accomplished. The i n i t i a l  

por t ion  of t h i s  s tudy has been presented i n  a b s t r a c t  form (see a b s t r a c t  #l). 

To observe t h e  e f f e c t s  o f  pure hypoxia on the  ce reb ra l  vasculature ,  suf- 

f i c i e n t  C02 mukt be added t o  the  insp i red  gas mixture t o  o f f s e t  t he  lowered 

PaC02 from t h e  hypoxemic-induced hypervent i la t ion.  This was accomplished by 

t h e  add i t ion  of adequate q u a n t i t i e s  of C02 t o  insp i red  low oxygen mixtures t o  

maintain t h e  end- t tda l  GO2 a t  cont ro l  leve ls .  The r e s u l t i n g  da ta  i n d i c a t e  t h a t  

hypoxemia, when unopposed by the  ce reb ra l  vasocons t r ic tdr  ac t ion  of hypocapnia, 

i s  a ce reb ra l  vasod i l a to r  even a t  mild l e v e l s  and becomes a progress ive ly  more 

poten t  st imulus a s  hypoxemia deepens. 

s u b j e c t s  were allowed t o  hypervent i la te  without added C02 t o  demonstrate the  

combined e f f e c t  of hypoxia and hypocapnia. 

As a f i n a l  s t e p  i n  each experiment the  

There w a s  a decrease i n  CBF toward 

but  no t  t o  con t ro l  l e v e l s  confirming t h a t  hypoxemic-induced ce reb ra l  vasod i l a t ion  

i s  mhrkedly modified by a t tendant  hypocapnia. A paper present ing  these  experi-  

ments i n  d e t a i l  i s  now i n  preparation. (A manuscript can be submitted t o  NASA 

i n  t h e  very near  fu tu re  i f  t he re  i s  need f o r  i t . )  

Human Cerebrovascular Response t o  Induced Hypercapnia and Eucapnic Metabolic 

Alka los i s .  

S tud ie s  previously rebnrted bv o thers .  notably by Schieve and Wilson (1953) 
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probe from the  High Temperature Instruments Company (Phi ladelphia)  which has 

been s t a t e d  by i ts  manufacturers t o  g ive  reproducible  l i n e a r  responses t o  flows 

over a wide range. 

and during i n  vivo experiments i n  the  dog. 

encountered i n  achieving reproducible ca l ib ra t ion .  

a t  l e a s t  i n  pa r t ,  t o  t he  extreme temperature s e n s i t i v i t y  of t he  instrument. 

This  r equ i r e s  t h a t  blood temperature as w e l l  a s  flow be measured. 

progress  wi th  the  a s s i s t ance  of D r .  Alexander M. Clarke (Biophysics Department, 

Medical College of Virginia)  t o  redes ign  the  assoc ia ted  e l e c t r o n i c s  i n  an e f f o r t  

t o  c o r r e c t  the  above problems. 

Continuous Measurement of t he  Cerebral  Blood Plow in-RAesus Monkeys. 

Preliminary s t u d i e s  have been ca r r i ed  out  wi th in  v i t r o  system9 

Considerable d i f f i c u l t i e s  have been 

These problems are r e l a t ed ,  

Work is i n  

A s tudy of the  f e a s i b i l i t y  of a chronic  prepara t ion  t o  s tudy  ce reb ra l  blood 

flow i n  four  Rhesus monkeys has been c a r r i e d  out. 

b i l a t e r a l  v e r t e b r a l  a r t e r y  l i ga t ion ,  i n s t a l l a t i o n  of electromagnetic flow meters 

on both ca ro t id s ,  with an ex te rna l ly  con t ro l l ab le  l i g a t u r e  on the  ex te rna l  caro- 

t i d s .  

E&SL@ supply ing  the  b r a i n  produces excessive ischemia, a t  least i n  some por t ions  

of t he  brain.  We have decided, therefore ,  t h a t  i n  the  cont inua t ion  of t h i s  study, 

t he  prepara t ion  w i l l  be changed t o  l i g a t i o n  of one ve r t eb ra l  and one ca ro t id  

a r t e r y ,  wi th  placement of electromagnetic flow meters on the  o t h e r  v e r t e b r a l  and 

ca ro t id .  

Mechanism and P a t t e r n  of Human Cerebrovascular Regulation Af te r  Rapid Changes i n  

Blood COO Tension. 

The prepara t ion  cons is ted  of 

We have concluded t h a t  l i g a t i o n  of such a l a rge  por t ion  of the  a r t e r i a l s y s -  

This work, which was described i n  our last progress  r epor t ,  has s ince  been 

published i n  f i n a l  form. (See publ ica t ion  Ill). 
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CIRCULATION OF THE FOREARM 

Ef fec t s  of Hypercapnia on Human Forearm Blood Vessels. 

To f u r t h e r  our understanding of t he  e f f e c t s  of hypercapnia on t he  ce reb ra l  

vasculature ,  comparison of t he  responses of t h i s  vascular  bed has been made w i t h  

t h a t  i n  another,  namely the  human forearm. 

a r m  blood vesse l s  were s tudied i n  30 experiments i n  normal sub jec t s  following 

alpha adrenergic  blockade with i n t r a - a r t e r i a l  phenoxybenzamine. 

The e f f e c t s  of C 0 2  b rea th ing  on fore- 

I n  seve ra l  ex- 

periments b e t a  adrenergic  blockage was a l s o  produced wi th  intra-ar ter ia l  pron- 

e t h a l o l  o r  propranolol. The e f f e c t s  of i n t r a - a r t e r i a l  in fus ion  of i so ton ic  s a l i n e  

wi th  high GO2 t ens ion  on forearm blood vesse l s  were a l s o  s tudied  i n  t h e  i n t a c t  

forearm. 

t ens ion  forearm vascular  r e s i s t a n c e  showed b iphas ic  changes cons i s t ing  i n  an 

During C02  breathing or during the  infus ion  of s a l i n e  wi th  high C 0 2  

i n i t i a l  s l i g h t  increase  i n  vascular  r e s i s t ance  and a marked delayed decrease i n  

vascular  res i s tance .  The delayed decrease i n  vascular  r e s i s t a n c e  during C% 

brea th ing  was not modified by be ta  adrenergic blockade wi th  i n t r a - a r t e r i a l  pron- 

e t h a l o l  o r  propranolol. The pronounced decrease i n  vascular  r e s i s t ance  seen i n  

the  s teady  s t a t e  during C 0 2  breathing provides a b a s i s  f o r  consider ing the  r o l e  

of C 0 2  i n  t he  l o c a l  r egu la t ion  of blood flow. 
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